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Introduction
30
Ozone is a natural component of the troposphere and necessary because of its cleansing role. However, 31 since pre-industrial times concentrations have risen to levels harmful to human health, crops and 32 ecosystems (Fowler et al., 2008) . In the EU28, ground-level ozone is associated with at least 16 thousand 33 excess deaths each year, making it the second most important pollutant in terms of health damage after 34 particulate matter (EEA, 2014) . Ozone production is driven by emissions of the ozone precursor 35 substances nitrogen oxides (NO x ), methane (CH 4 ), non-methane volatile organic compounds (NMVOC) 36 and the availability of light. While NO x has some natural sources, the vast majority of the emissions in 37
Europe is of anthropogenic origin (Sutton et al., 2011) . For NMVOCs, emissions from vegetation make up 38 about 90% of total emissions globally, whereas in Europe anthropogenic and biogenic emissions 39 contribute about equally to the total (Guenther et al., 1995) . Biogenic NMVOC emissions (of which 40 isoprene and monoterpenes are the most important) are driven by the type and density of vegetation as 41 well as temperature and light. 42 EU climate and energy policies promote renewable energy production and increased energy efficiency 43 measures (European Commission 2009). One expected effect of these policies is a significant expansion 44 of commercial bioenergy crop production such as short-rotation coppice (SRC) plantations and an 45 increasing use of forests (European Commission, 2014) . Bioenergy crops and trees typically emit more 46 isoprene than the crops or grassland they replace because of a higher isoprene emission factor as well 47 as higher leaf density, whereas monoterpene emissions are equal or reduced since bioenergy species 48 have generally low monoterpene emission factors (Benjamin and Winer, 1998; Steinbrecher, 2009 ). The 49 increase in isoprene emissions could increase ground level ozone production and concentrations. 50
Previous studies have explored the impact of a significant increase in SRC bioenergy plantations on 51 ozone in Europe using chemistry transport models (CTMs) concluding that the increase in ground level 52 ozone damage for human health and crop production could be significant developed with the GAINS model, while for the hemispheric background also the impacts of a global 187 MTFR scenario were considered (IIASA, 2015) . 188
In Table 1 projected to decrease by 80% resp. 85%, while those from agriculture increase by 15% resp. 17%. 217 Table 2 
221
GLOBIOM calculations project an increase in short rotation coppice and forests at the cost of (in this 222 order) other natural land, grassland and cropland. (emis_only) were performed to make a decomposition of the change observed in Figure 5C . Combined impacts of land use change, trend in anthropogenic emissions and climate change.
Effect of trend in emissions on ozone is more important than effect of land use change.
Impact of climate change may outweigh effect of reduced ozone precursor emissions.
